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LAKE CENTRAL AIRLINES, INC., - INDIANAPOLIS, INDIANA,
AUGUST 21, 1952

The Accident

At 1520, -/ lugust 21, 1952, a Beech Bonanza, N 8765i, owned by Lake
fentral Airlines and operated as Flight L, crashed 332 feet short of Runway 31
at Weir Cook Municipal Airport, Indianapolis, Indiana. During final approach
for landing the Bonanza was thrown without prior warning into spproximately
a right vertical bank at an altitude of about 75 feet and sideslipped to the
ground. The three occupants of the Bonanza were seriously injured and the

gireraft was demolished.

History of the Flight

Flight L departed Commersville, Indiana, at 1451 on the last portion of
a scheduled flight from Indianapolis to Cineinnati, Ohio, and return.

Upon departure of Flight L from Connersville the gross weight of the air-
craft was approximately 2,34) pounds with two passengers, the pilot, 72 pounds
of mail and baggage, and approxmately 2}y gallons of gasoline. The gross
welght was less than the allowable certificated gross takeoff weight of 2,650
pounds, and the load was properly distributed with relation to the center of
gravity of the airecraft.

The flight proceeded without Incident to thé vicinity of Indianapolis on
& VFR flight plan. When about five miles southeast of the alrporit, the pilot
of the Bonanza was given landing information for Runway 27 by the Indianapolis
tower and was instructed to report o¥7r Stout Field, approximately 2.1/2 miles
east of Weir Cook Municipal pirport.=! Shortly thereafter, the pilot reported
passing Stout Field on a stright-in approach to Rurway 27; the Indianapolis
controller acknowledged the position and gave permission to continue the
approach.

An Eastern pilr ‘Lmes Constellation, operating as Flight 109, had approached

the f1eld from the northwest and made its downwind leg west of the airport. At
the time the pilot of the Bonanza reported over Stbut Field, the Constellation

J_./ All times referred to herein are Central Stendard and based on the
2i=hour clock.

2/ See attachment.
14851
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had been cleared to land on Runway 31 and 2ts pilot was making a left-hand
approach. Shortly thereafter, the controller changed the landing instruc-
tions to the Bonanza and advised: YLAKE CENTRAL FOUR YOU'D BETTER SWING
OVER., USE RUNWAY THREE ONE, FOLLOW THE CONSTELLATION .Y

The Bonanza i1mmediately turned left to a southerly heading. The pilot
made several S-turns in order to increase the time interval between himself
and the landing Constellation, then made a wide right turn to align his air-
craft for final approach to Runway 31. The Bonanza began the turn to final
apprcach as the Constellation landed.

The Bonanza, during final approach, was suddenly throwm into approxi-
mately a right vertical bank. This occurred at about 75 feet altitude and
some 350 feet from the threshold of Bumway 31. It struck first on the right
wing tip, then described a partial cartwheel toward Runway 31 as the nose
and then the left wing tip struck the ground. It came to rest on the nose
(the engine was thrown clear upon impact), upright but tail high; on a mag-
netic heading of approxamately 120 degrees and 140 feet beyond the point of
maitial contact with the ground.

The Inves Egata.on

Indianspelis weather conditions at the time of the accident were:
Broken sirato-curmlus clouds at 1,800 and 6,000 feet, with an overcast of
alto-cumulus clouds at 10,000 feet; visibility 12 miles; surface wind from
the west at 11 miles per hour. The wind was steady, with no gusts reported.
Investigation revealed that there was litile or no turbulence from natural
causes.

Examination of the wreckage indicated no structural failure or malfunc-
tion of any component of the aireraft. This was further confirmed by the
pilot of the Bonanza, who stated that no malfunciions were experienced. A
review of the maintenance records for N 87654 showed that all corrective
maintenance had been accomplished, sll applicable airworthiness directives
complied with, and progressive maintenance checks made as reqired.

Captain J. G, Thompson made the approach and landing of Eastern Air
Lines Flight 109 at Indianapolis, a scheduled stop on the flight beiween
Chicago, T1linocis, and Miami, Florida. He stated that both the approach and
landing were nomal and were made in accordance with Eastern Air Lines pro-
cedures. Manifold pressure was reduced to 20 inches prior to starting a left
turn to base leg and final approach. Duraing the descent, the power settings
were increased to 22-25 inches and 2400 rpm maintained. Flaps were extended
to the 60 per cent position when downwind, 80 per cent at 700-800 feet alti-
tude, and 100 per cent flaps at 300-400 feet altitude when cne-fourth mile
from the end of the runway. Speed was reduced from 175 miles per hour on the
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dowrwind leg to 150 miles per hour on base leg, and 120-125 mxles per hour
was meintained during final approach to Rurway 31. Captain Thompson sighted
the Bopanza an estimated five miles to the northeast when the Constellation
was turning base. He experienced no gusts or turbulence. pfter landing,
the axreraft made a raght turn at the intersection of Runways 9 and 31.
Although the Constellation was equipped with propeller reversing, 1t was

not used.

After the turn off was made and the Constellation was at a right angle
to the active runway, Captain Thompson glanced across the cockpit and saw
the Bonanza 1n a right vertical bank a short distance from the approach end
of fumway 31 at azn estimated 25-50 feet above the ground. The nose was about
level with the horizon and the landing gear was extended. He did not see the
light aircraft{ thrown inte the vertical position but observed 1t cnly during
the sideslip and crash. The first officer of the Constellation was changing
radio frequencies and did not see the Bonanza fall, but observed it orly at

impact.

Mr. Robert W. DeWitt, stationed at the local control (A) position in
the Indisnapelis tower, testified that at the time the pilot of tne Bonanza
was advised 1o land on Runway 31 rather than Runway 27, the Constellation had
completed 1ts turm to final approach for Rumway 31. It appeared to ham that
as the Fastern Air Lines aircraft appreoached the end of the rumway, the
Bonanza turned raghv for final approach. Imredirately afier the Constellabion
had turned off Runway 31, he observed the Bonamza in a normsl approach an
estimated one-half male southeast of the airport. After glancing at the
Constellation to ?a.ke positave that 2t was clear of Runway 31, he cleared the
Bonanza to 1and..3_ He then momentarily directed his atiention to the appreach
area of Runway 27 to make positive that 1t was clear of other traffic and
therefore dad not see the accident. He sard that.the Lake Central pilot
imade 2 perfectly normal flight pattgyn“ and ihat he had seen simiar ap-
proaches completed without incident.~ Mr. DeWitt testified that he would
have transmitted precautionary advice to ihe pilot of the Bonanza had he felt
that a dangerous situation exisied.

Captain Haas said that as he passed Stout Field at 500 feet altitude,
he lowered the landing gear and about one-third flap. At about the time he
reported passing Stout Field, he heard the pilot of the Consiellation report

3/ section 3.1k of the joint Air Force-Navy-CAA publication, "Proce~
dures for the Control of Air Traffic," states that "Sufficient separation
shall be effected bwiween arriving aircrafi to insure that the succeeding
landing aircraft on the same rumway will not cross the airport boundary in
iis final glide until the preceding aircraft has cleared the runway-in-
use.

L/ Mr. DeWitt had been employed by the CAA as an Alrways Operations
Specialist at the Indianapolis tower since 1949, and was a certificated
controller with an all-region senior rating; in addition he was a currently
certificated commercial pilot.
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that he was about a mile south of Weir Cocck Manicapal Airport. The control-
ler then requested Captain Haas to land after the Constellation. He there-
fore maintained his altitude, turned left to a southerly heading when at an
estimated 1,500 feet from the east side of the airport, and had the Con-
stellation continually in sight from that time. The Constellation was pro-
ceeding downwind when first sighted, some two or three miles from the

airport.

After the Constellation had turned off Runway 31, Captain Haas began
descent to final approach. He stated that since he still had considerable
dltitude, more flap (amount not recalled) was added, and the propeller was
put in low pitch. The wings of the Bonanza were level in the final approach,
with an estimated power setting of 1L~15 inches of manifold pressure being
maintamed. The air was smooth until a single "terrific jolt" of turbu-
lence, as he termed it, was experienced. According to Captain Haas, the
nose was probably slightly elevated at the time he encountered the turbu-
lence, for he had begun to reduce air speed from 80 miles per hour in
anticipation of the landing flareout. However, the air speed was nearly
80 miles per hour at that moment and far from the stalling speed of 55
miles per hour. He felt no indication of a stall. Full power and counter
control ~-- full left aileron and rudder, wheel forward -- had no effect
until the Bonanza started %o recover at 5 to 10 feet above the groumd.

All three occupants had their safety belts fastened; the rear belt
broke in the webbing, but the other two did not fail.

Captain Haas estimated that the closest horizontal separation between
the two aircraft while the Bonamza was in final approach was about 3,000~
4,000 feet. He stated that separation with the Constellation was that
which he would normally maintain in any approach.

He also testified that he had previocusly experienced turbulence in
this and other arrcraft durming approaches for landing, but had dlways been
able to maintain control. Captain Haas could not recall having experienced
turbulence in the wake of a Constellation prior to this incident. The
possibility of such turbulence occurred to him during the approach, he saud,
but no difficulty was anticipated since the distance and time separation
seemed adequate. He felt that additional altitude would have enabled him
to recover, but that "quite a lot of air speed® would have been necessary
to effect recovery.

The chief pilot of Lake Central Airiines testified that pilots for the
Bonanza operation were taught to make approaches for landing at 80 mles per
hour indicated air speed with landing gear down, flaps extended, and a slight
amount of power. The aircraft menufacturerts handbook likewise recommends
that 80 miles per hour indicated air speed be maintained on final approach,
with landing gear down and flaps fully extended.

Facts and circumstances surrounding the two flights were further
corroborated through the observations of two other controllers on duty at the
time, an aircraft line service employee of the Roscoe Turner Aercnautical
Corporation, and two U. S. Air Force pilots who were in a B-26 awaiting
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clearance to take off. The B-26 was on the taxiway near the approach end of
Runway 31.

Following the accident, Board investigators timed waith stop watches a
number of approaches and landangs of Constellaticns from a point about 300
feet from the end of the runway to the time the aircraft turned off the run-
way. Most of the observations were made on aircraf+t which had landed on
Runway 31 and turred at the intersection of Runway 9. Only those landings
in which propeller reversing was not used were clocked. The time spread was
from 31 to 38 seconds. Tt was thus ascertained that the time separation
between the approaches of the Bonanza and the Constellaticn was one-half
mnute or more.

Investigation disclesed that the Beech pireraft Corporation had made a
study of turbulence induced by arrcraft. This study was completed shortly
before the accident. Lake Central Airlines received a copy of the Beech
report four days after the incident. It revealed that severe turbulence can
be caused by any type of aircraft, but that the more frequent cases were re-
ported by pirlots whe had experienced the phenomenon in either landing or
taking off behand large aircraft.

The Beech safety bulletin advised pileits that the induced turbulence is
caused, basically, by the vortex from each wing tip and the swirling propel-~
ler wash. 0ne report commented that the turbulence created by jet aircraft
is considerably higher than that produced by propeller-driven airvcraft. A
number of persons reported conditions almest identical to those experienced
by Captain Haas. Several pilots had encountered severe turbulence while
flying larger aircraft such as the Lockheed Lodestar, Douglas A-20, B-26,
IC-3 and cthers.

Investigation by the Board showed that wing tip vortices are caused by
the air at incrsased pressure under a wing tending to flow ocutboard arcund
the tip te the area of reduced pressure above the wing. The magnitude of
the vortices 1s dependent on several factors including the shape of the wing,
the amount of 1ift being produced, and the angle of attack at which the wing
1s operating. The relationship of these factors 2s such that a large, heavy
aircraft breaking 1ts descent to flare out for a landing causes very power-
ful wing tap vortices. Exiended wing flaps also can cause powerful vortices.
Severe turbulence may be indaced by the propellers, wing tips, and flaps,
the severity depending upon the combination of circumstances and the aircrafi
involved.

On March 3, 1952, the CAA issued a circular to each Regional Administra-
tor requesting reports of incidents in which swmall aireraft had encountereg L/
dangerously severe turbulence when following large multi-engined aircraft.”

é/ Circular Letter Ww=380-105 from the Chief, Airways Operations Divi-
sion, CAA, Washington, D. C., to all CAA Regional Adminmistrators. Subject:
iEffect of Large-Plane "Turbulence® on Small Aircraft.
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Feollowing receipt of these reparts, another mrcularé/ was prepared
and distributed to all Regional Admim strators a week subsequent to the
accident. This latter circular stated that the various Regions had reported
mamerous wncidents 1n which small aircrafi had encountered turbulence both
cn the ground and in flight when following or crossing the thrust streams of
multi~-engined or jet aircraft. Control tower personnel were cautioned to be
alert to zituations whaich, 1f properly recogmzed and acted upon,-could pre-
vent such accidents. The circular pointed out that there are so many
variables concerning large aircraft turbulence that it would be almost im-
possible {o delineate specific procedures to cope with the problem.

Investigation disclosed that Lake Central Airlines, the aircraft, and
the pilot were properly certificated.

Analysis

The evidence indicates that the Bonanza crashed as a result of severe
turbulence in the wake of the Constellation. Weather was not a factor in
this acecrdent.

The accident could have been prevented had the Bonanza pilot conducted
hie approach with greater separation, and made the turn to final appreach
later. A higher approach air speed might have prevented 1t or permitied the
aircrafit to be controllable in greater degree. Alr speed 1s definitely a
factor in a pilot being able to maintain control and to effect recovery, for
the margin of safety lies between air speed and altitude. The finsal approach
of the Bonanza wac made in accordance with company procecures and air speed
recermendations of the sireraft mamufacturer, but the air speed and altitude
were insufficient for the unexpected condition which was encountered.

There has long been knowledge that the turbulence indiced by any air-
craft in flight can, under certain conditions, be hazardous. Tle degree of
danger present in any particular portion of such turbulence is subject to
many variables and cannot be accurately predicted. Though separation, both
1n time and distance was equal to or greater than neormal, the turbulence
encountered was of such violence that the Bonanza was thrown out of contrel.
Thus the primary factor in the cause of this accident was a lack of full
appreciation by both the pilot of the Bonanza and the controller that the
turbulence created by the Constellation placed the Bonanza in jeopardy. The
Board believes that the approach of Lake Central's Flight L and air traffic
control functions were properly conducted, considering that both parties
were of the belief that a normal situation existed.

é/ Circular Letter W=-380-213 from the Chief, Airways Operations Divi-
sion, CAA; Washington, D. C., to all CAA Regional Administrators.
Subject: Effect of Large-Plane "Turbulence" on Qther Aircraft.



Findings
On the basis of all available evidence, the Board finds that:

l. The carrier, the aircraft, and the pilot of the Bonanza were
properly certificated.

2. There was no malfuncition ¢f any ceomponent of the Bonanza.
3. Weather was not a factor.

k. Axrport traffic control functions were conducted correctly, with
proper consideration and acherence to separation requarements between land-
ing aircraft.

5. The approach and landing of the Eastern Air ILines Constellation
were executed in accordance with tower instructions, and were normal in dl
respects.

6. The pilot of the Lake Central Airlines Bonanza, while makang a
normal appreoach wnexpectedly encountered severe turbulence in the wake of
the preceding multi-engine aircraft.

7. The Bonanza was thrown intc an unusual attitude at an zZltitude of
about 75 feet and approximately 350 feet from the approach end of Rumway 31
when it entered the severely {turbulent area.

8. The turbulence was so severe, and encountered at such low zltitude,
that recovery could not be effected.

9. Separation, while considered adeqguate by the pilot of the Bonanza
and the controller, was in fact insufficient.

Probable Cause

The Board determines that the probable cause of this accident was the
fact that the final approach of the Bonanza was made so closely behind that
of the Constellation that the Bonanza encoumtered an area of severe turbu-
lence created by the preceding muilti-engine aircraft and became uncontrol-
lable, side-slipping to the ground.

BY THE CIVIL AERONAUTICS BOARD:

/s/ OSWALD RYAN

/s/ JOSH LEE

/s/ JOSEFH P. ADAMS

/s/ CHAN GURNEY




SUPPLEMENTAL DATA

Invesiagation and Hearing

The Civil Aeronautics Board was notified of this accadent at 1540 by
telephone call from the Chief of Flight QOperations, GAA Regional 0fface,
Chicago, Illinois. An investigation was immedrately initiated in accordance
with the provisions of Section 702 (a) (2) of the Cavil Aeronautics Act of
1938, as amended, A public hearing ordersed by the Board was held at
Indianapolis, Indiana, on September 17, 1952.

Air Carrier

Lake Central pirlines, Inc., a Delaware corporation, maintains its
general offices at Indianapelis, Indiana. The company is successor to~
Tarner Airlines, Inc., and was certificated to the present management by
Board order dated August 9, 1949. lake Central airlines 1s engaged in the
transportation of perscns, property, and mail under a certificate of cone-
venience and necessity issued by the Civail Aeromautlies Board and an air
carrier operating certificate granted by the Civil Aercnautics Adminastra-
tion. The company operates over routes in the Midwest, utilizing DC-3
equipment and until this accident, the one Bonanza. Following the accident,
Lake Central Airlines discontinued, with Board permission, the daily round -
trip Bonanza flight between Indianapeolis and Caineinnati, Chio, via Conners-
ville, Indiana. It currently operates flights between Indianapolis and
Cincinnati using other equipment.

Pilot

Captain Jerry H. Haas, age 36,was employed by Lake Central Airlires
on September 28, 1950. He held a valid airman certificate with an air
transport rating for single-engine land aircraft, and a commercial pilot
rating for both milti-engine land aircraft and single-engine seaplanes.,
Captain Haas had a total of 6,933 flying hours, of which L,435S were mn
single-engine aircraft and 158 hours in the Beech Bonanza. He had flown
78 hours in the 30 days preceding the accident, 2 of which were in the
Bonanza and the remainder in DC=-3's on scheduled operations. Captain Haas
received his type rating for the Bonanza on May 23, 1951, and was given
his last six-months check on June 5, 1952, His last CAA physical examina-
tion (first class) was completed on April 1, 1952; there was no record of
any waivers. He had a rest period of 20 hours and 10 minutes prior to the
flight.

The Aircraft

N 87654, a Beech Bonanza A-35, serial mumber D 2187, was owned and
operated by lLake Central Airlimes. It had a total of 1,719 flying hours
and was currently certificated by the Civil Aercnautics Administration.
The aircraft was equipped with a Continental E-185 model engine and a
Beech model B-200 propeller. The engine had a total time of 1,719 hours
with 526 hours since overhaul. Maintenance records showed that Nos. 1, 2,
3, and by progressive checks had been made as remired; the last No. 1 check
was completed on August 20, 1952.
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